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[Designation of Document] SPECIFICATION 

[Title of the Invention] Piping Structure of Crawler Driving 
Hydraulic Motor 
[Claims] 

[Claim 1] A piping structure of a crawler driving hydraulic 
motor, which is to be connected from a hydraulic pump (10) 
arranged within a crawler type vehicle body frame (1) to crawler 
driving hydraulic motors (ULandllR) attached to one-end sides 
of left-hand and right-hand crawler track frames (4L and 4R) 
on the left-hand and right-hand outsides of the vehicle body 
frame (1) , characterized: 

in that the hydraulic piping (12) from said hydraulic 
pump (10) is: extended through a frame rear wall (5) constituting 
the vehicle body frame (1) ; taken out to the outside of the 
vehicle body frame (1) ; and connected to the left-hand and 
right-hand crawler driving hydraulic motors (11L and 11R) . 
[Claim 2] A piping structure of a crawler driving hydraulic 
motor, as set forth in Claim 1, characterized: 

in that said crawler driving hydraulic motors (11L and 
11R) are attached to positions which are offset from the rear 
end faces of said crawler track frames (4L and 4R) to the rear 
end face sides of a rear cross member (3) for coupling the vehicle 
body frame (1) and the crawler track frames (4L and 4R) ; and 

in that the hydraulic piping taken out to the outside 
through the vehicle body frame rear wall (5) is arranged along 
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the rear wall face of the vehicle body frame to the left-hand 
and right-hand crawler driving hydraulic motors (11L and 11R) . 
[Claim 3] A piping structure of a crawler driving hydraulic 
motor, as set forth in Claim 2, characterized: 

in that said hydraulic piping (12) taken out to the outside 
from said frame rear wall (5) is covered with and protected 
by a first cover (21) for covering the frame rear wall (5) and 
second covers (22L, 22R, 23L and 23R) attached from the first 
cover (21) to the hose connecting sides of the left-hand and 
right-hand crawler driving hydraulic motors (11L and 11R) . 
[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Belongs] 

The present invention relates to a hydraulic piping 
structure for connecting a hydraulic pump of a crawler- type 
hydraulic driving travel vehicle and a crawler driving hydraulic 
motor . 

[0002] 

[Prior Art] 

JP -A - 9-20215 0 discloses one example of a hydraulic piping 
structure for connecting a hydraulic pump arranged within a 
vehicle body frame, and a crawler driving hydraulic motor 
arranged in each of longitudinal end portions of a pair of track 
frames arranged on the left-hand and right-hand sides of the 
vehicle body frame in a conventional crawler- type hydraulic 
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driving travel vehicle such as a bulldozer. 
[0003] 

Fig. 6 is a side view of a hydraulic hose piping structure 
of a crawler-type travel device disclosed in JP- A- 9-202150, 
and Fig. 7 is a plan view of. the same. In Fig. 6 and Fig. 7, 
a hydraulic pump 10 is arranged inside a vehicle body frame 
1. Left-hand and right-hand track frames 4L and 4R (although 
4R is omitted in these Figures) are attached to both the left-hand 
and right-hand sides of the vehicle body frame 1 with each other 
in the forward and backward directions. Left-hand and 
right-hand crawler driving hydraulic motors 11L and 11R are 
attached to one-end portions of the left-hand and right-hand 
track frames 4L and 4R, respectively, in the forward and backward 
directions. The hydraulic pump 10 and the left-hand and 
right-hand crawler driving hydraulic motors 11L and 11R are 
connected by four hydraulic pipings 30a , 30b, 30c and30d. Each 
of the hydraulic pipings 30a and 30b is inserted into a 
communication hole 31 arranged in a side face portion of the 
vehicle body frame 1 and is piped. Each of the hydraulic pipings 
30c and 30d is inserted into a guide rod 32 arranged in a lower 
portion of the vehicle body frame 1 and is piped. Moreover, 
a connection plate 33 is arranged above the passing portions 
of the hydraulic pipings 30a, 30b, 30c and 30d to protect these 
hydraulic pipings. 
[0004] 
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[Problems that the Invention is to Solve] 

However, there are the following problems in the 
aforementioned construction of the prior art. 

(1) The communication hole 31 is bored in each of the left-hand 
and right-hand side faces of the vehicle body frame 1 in its 
longitudinal direction (i.e., in the forward and backward 
directions) to pipe the hydraulic pipings 30a and 30b. It is, 
therefore, necessary to increase theplate thickness and arrange 
a reinforcing member to reinforce the vehicle body frame 1. 

(2) The hydraulic pipings 3 0a, 30b, 30c and 30d are: extended 
through the left-hand and right-hand side faces of the vehicle 
body frame 1 from its inside; taken out to the outside; and 
connected to the left-hand and right-hand crawler driving 
hydraulic motors 11L and 11R. Therefore, a portion of the 
hydraulic pipings exposed to the outside of the vehicle body 
frame 1 is elongated, and the upper and side portions of the 
hydraulic pipings in E-portions are exposed to the outside, 
as shown in Fig. 7, and a lower portion of the hydraulic pipings 
is also exposed, as shown in Fig. 6. Accordingly, there is 
a fear that the hydraulic pipings easily come in contact with 
an external rock, an obstacle or the like and are damaged. 

[0005] 

The present invention has been conceived in view of the 
aforementioned problems and has an object to provide a piping 
structure of a crawler driving hydraulic motor, which can 
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decrease a reduction in the strength of a vehicle body frame 
and shorten the exposure length of a hydraulic piping in the 
outside of the vehicle body frame, and reduce a damage 
opportunity due to an external obstacle or the like. 
[0006] 

[Means for Solving the Problems] 

In order to achieve the aforementioned object, according 
to a first invention, there is provided a piping structure of 
a crawler driving hydraulic motor, which is to be connected 
from a hydraulic pump arranged within a crawler type vehicle 
body frame to crawler driving hydraulic motors attached to 
one-end sides of left-hand and right-hand crawler track frames 
on the left-hand and right-hand outsides of the vehicle body 
frame. The hydraulic piping from the aforementioned hydraulic 
pump is: extended through a frame rear wall constituting the 
vehicle body frame; taken out to the outside of the vehicle 
body frame ; and connected to the left-hand and right-hand crawler 
driving hydraulic motors. 

[0007] 

In the first invention, according to a second invention, 
the aforementioned crawler driving hydraulic motors are 
attached to positions which are offset from the rear end faces 
of the aforementioned crawler track frames to the rear end face 
sides of a rear cross member for coupling the vehicle body frame 
and the crawler track frames, and the hydraulic piping taken 
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out to the outside through the vehicle body frame rear wall 
is arranged along the rear wall face of the vehicle body frame 
to the left-hand and right-hand crawler driving hydraulic 
motors . 
[0008] 

According to the first and second invention, the hydraulic 
piping from the hydraulic pump is taken out to the outside through 
the frame rear wall constituting the vehicle body frame and 
is connected to the left-hand and right-hand crawler driving 
hydraulic motors. However, the frame rear wall is positioned 
within a short distance between the left-hand and right-hand 
side faces in the longitudinal direction so that the influence 
on the strength of the vehicle body frame due to the insertion 
hole of the frame rear wall for the piping is reduced. Moreover, 
the distance between the frame rear wall and the left-hand and 
right-hand crawler driving hydraulic motors is so short that 
the length of the hydraulic piping exposed to the outside of 
the vehicle body frame is remarkably reduced. Therefore, the 
hydraulic piping is made compact, and the damage opportunity 
due to an external obstacle or the like is reduced. 
[0009] 

In the second invention, according to a third invention, 
the aforementioned hydraulic piping taken out to the outside 
from the aforementioned frame rear wall is covered with and 
protected by a first cover for covering the frame rear wall 
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and second covers attached from the first cover to the hose 
connecting sides of the lef t-handandright-handcrawler driving 
hydraul ic motors . 
[0010] 

According to the third invention, the hydraulic piping 
taken out to the outside from the aforementioned frame rear 
wall is covered with and protected by thepiping cover including: 
the first cover for covering the frame rear wall of the 
aforementioned vehicle body frame; and the second covers 
attached from the first cover to the left-hand and right-hand 
crawler driving hydraulic motors. Therefore, there is not the 
fear that the hydraulic piping comes in contact with an external 
rock, an obstacle or the like and are damaged, so that its 
reliability can be improved. Moreover, the portion of the 
hydraulic piping exposed to the outside is so short that the 
aforementioned piping cover can be reduced to lower the cost. 
[0011] 

[Mode for Carrying Out the Invention] 

An embodiment of a piping structure of a crawler driving 
hydraulic motor according to the present invention will be 
described in detail with reference to the accompanying drawings . 

[0012] 

Fig. 1 is a perspective view of a vehicle body frame of 
a vehicle body frame of a crawler- type hydraulic driving travel 
vehicle according to the piping structure of the present 
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invention. A front cross member 2 and a rear cross member 3 
are attached to the front portion and the rear portion of a 
box- shaped vehicle body frame 1 having an open upper portion, 
respectively, transversely therethrough. The vehicle body 
frame 1 and the left-hand and right-hand track frames 4L and 
4R arranged in parallel with each other in the longitudinal 
direction are integrally coupled to each other by attaching 
the left-hand and right-hand track frames 4L and 4R to the tow 
left-hand and right-hand end portions of the front cross member 
2 and the rear cross member 3 . Left-hand and right-hand crawler 
driving hydraulic motors 11L and 11R are attached to the front 
or rear side end portions (i.e. , the rear end faces in the present 
embodiment) of the left-hand and right-hand track frames 4L 
and 4R, respectively, at positions offset to the rear end face 
side of the rear cross member 3. Moreover, a frame rear wall 
5 constructing the box- shaped vehicle body frame 1 is positioned 
close to the rear cross member 3 (or integrally coupled to the 
rear end face of the rear cross member 3 in the present embodiment) . 
Moreover, a rear frame la protruding backward to cover the frame 
rear wall 5 downward from the back is attached to the rear end 
upper portion of the vehicle body frame 1 . Inside of the vehicle 
body frame 1 and near the aforementioned frame rear wall 5, 
there is arranged a hydraulic pump 10 acting as a source for 
feeding the oil pressure to the left-hand and right-hand crawler 
driving hydraulic motors 11L and 11R. 
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[0013] 

Fig. 2 is a partially sectional plan view showing the 
construction of a hydraulic piping 12 connecting the hydraulic 
pump 10 and the left-hand and right-hand crawler driving 
hydraulic motors 11L and 11R. Fig. 3 is a partially sectional 
rear view of this construction. Fig. 4 is a view taken along 
arrows A - A of Fig. 3. In Fig. 2 to Fig. 4, the hydraulic 
piping 12 connecting the hydraulic pump 10 and the left-hand 
and right-hand crawler driving hydraulic motors 11L and 11R 
is constructed of four hydraulic pipings 12a, 12b, 12c and 12d 
in total, as composed of two on each of the left-hand and 
right-hand sides. These four hydraulic pipings 12a, 12b, 12c 
and 12d from the hydraulic pump 10 are inserted into two insertion 
holes 6 and 6 arranged in the aforementioned frame rear wall 
5 of the vehicle body frame 1, and are then arranged along a 
frame rear wall face. The hydraulic pipings 12a and 12b are 
connected to the left-hand crawler driving hydraulic motor 11L, 
and the hydraulic pipings 12c and 12d are connected to the 
right-hand crawler driving hydraulic motor 11R. And, the four 
hydraulic pipings 12a, 12b, 12c and 12d are respectively clamped 
by clamps 13 and 13 arranged within the vehicle body frame 1 
in the vicinity of the insertion holes 6 and 6. Moreover, a 
piping cover 20 for covering the hydraulic piping 12 is arranged 
between the aforementioned frame rear wall 5 and the left-hand 
and right-hand crawler driving hydraulic motors 11L and 11R. 
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Here in Fig. 3, a crawler 7 is wound around the outer 
circumferential portions of the left-hand and right-hand track 
frames 4L and 4R and a (not-shown) sprocket and a (not-shown) 
idler attaching each of the left-hand and right-hand crawler 
driving hydraulic motors 11L and 11R thereto. 
[0014] 

Fig . 5 is an exploded perspective view of the piping cover 
20. In Fig. 2 to Fig. 5, this piping cover 20 has a central 
cover 21, a left-hand lower cover 22L, a right-hand lower cover 
22R, a left-hand upper cover 23L and a right-hand upper cover 
23R. In Fig. 5/ the left-hand lower cover 22L and the left-hand 
upper cover 23L are omitted. The central cover 21 is removably 
fastened to the lower portion of the aforementioned rear frame 
la of the rear end portion of the vehicle body frame 1 by means 
of a plurality of bolts 24 . The left-hand and right-hand lower 
covers 22L and 23L are mounted from below the rear frame la 
and the central cover 21 and are removably fastened to the rear 
cross member 3, the central cover 21 and the left-hand and 
right-hand track frames 4L and 4R by means of a plurality of 
bolts 25 . On the other hand, the left-hand and right-hand upper 
covers 23L and 23R are so mounted from above the left-hand and 
right-hand lower covers 22L and 22R as to cover the clearances 
between the left-hand and right-hand end portions of the central 
cover 21 and the left-hand' and right-hand covers 22L and 22R 
and are removably fastened on the side face portion 21a of the 
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central cover 21 by means of bolts 26. 
[0015] 

Since the piping structure of the crawler driving 
hydraulic motor and the piping cover according to the present 
invention are constructed as mentioned above, the following 
effects are obtained. 

The insertion hole 6 is formed in the frame rear wall 
5 arranged at the short distance between the left-hand and 
right-hand side faces of the rear portion of the vehicle body 
frame 1, so that an influence on the strength of the vehicle 
body frame 1 canbe reduced to lower the reduction in the strength . 
Moreover, the frame rear wall 5 is disposed close to the rear 
cross member 3 arranged transversely through the vehicle body 
frame 1 so that the strength can be reinforced by the cross 
members to retain a sufficient strength. 

The piping is made from the hydraulic pump on the inner 
side of the vehicle body frame 1 to the left-hand and right-hand 
crawler driving hydraulic motors 11L and 11R through the frame 
rear wall 5 of the vehicle body frame 1 closer to the left-hand 
and right-hand crawler driving hydraulic motors 11L and 11R, 
the length of the hydraulic piping 12 exposed to the outside 
of the vehicle body frame 1 can be reduced to make the piping 
compact and the piping work easy. Since other mounting members 
are not usually in the rear lower portion of the vehicle body 
frame 1, moreover, the hydraulic piping 12 can be so easily 
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approached from the back of the vehicle body frame 1 to improve 
the piping work and the maintenance. 

The range, in which the hydraulic piping 12 is exposed 
to the outside of the vehicle body frame 1, that is, between 
the frame rear wall 5 and the left-hand and right-hand crawler 
driving hydraulic motors 11L and 11R is covered with the piping 
cover 20 including the central cover 21 for covering the 
hydraulic piping 12, the left-hand lower cover 22L, the 
right-hand lower cover 22R, the left-hand upper cover 23L and 
the right-hand upper cover 23R. Accordingly, the hydraulic 
piping 12 can be prevented from being damaged by an external 
obstacle or the like thereby to further improve the reliability. 

The aforementioned piping cover 20 is made removable so 
that the maintenance is not deteriorated in the least . Moreover, 
the exposure of the hydraulic piping 12 is so short that the 
piping cover 2 0 can be made small- sized to make the weight light 
and the cost reduction easy. 
[0016] 

Here, the piping cover should not be limited to that 
described in the embodiment but could be exemplified by winding 
a coating member of a metal coil around the outer circumferential 
portion of the piping. 

Moreover, the aforementioned embodiment has been 
described on the case, in which the left-hand and right-hand 
crawler driving hydraulic motors are mounted on the rear end 



12 



sides of the track frames. However, the present invention 
should not be limited thereto. In the case that the left-hand 
and right-hand crawler driving hydraulic motors are mounted 
on the front end side of the track frames , however, the connection 
of the piping from the hydraulic pump is naturally made through 
the vehicle body frame front wall on the side near the mounted 
positions of those left-hand and right-hand crawler driving 
hydraulic motors. 

[Brief Description of the Drawings] 
[Fig. 1] 

A perspective view of a vehicle body frame relating to 
a piping structure of the present invention. 
[Fig. 2] 

A partially sectional plan view for explaining the piping 
structure of the present invention. 
[Fig. 3] 

A partially sectional rear view for explaining the piping 
structure of the present invention. 
[Fig. 4] 

A view taken along arrows A - A of Fig. 3. 
[Fig. 5] 

An exploded perspective view of a piping cover of the 
present invention . 
[Fig. 6] 

A side view showing an example of the piping structure 
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of a conventional hydraulic pump and a crawler driving hydraulic 
motor. 
[Fig. 7] 

Fig. 7 is a plan view of Fig. 6. 
[Description of Reference Numerals and Signs] 

1 ... VEHICLE BODY FRAME, 2 ... FRONT CROSS MEMBER , 3 ... 
REAR CROSS MEMBER, 4L ... LEFT-HAND TRACK FRAME, 4R ... RIGHT-HAND 
TRACK FRAME, 5 ... FRAME REAR WALL, 6 ... INSERTION HOLE, 10 v 
HYDRAULIC PUMP, 11L ... LEFT- HAND CRAWLER DRIVING HYDRAULIC MOTOR , 
11R ... RIGHT-HAND CRAWLER DRIVING HYDRAULIC MOTOR, 12, 12a, 
12b, 12c and 12d ... HYDRAULIC PIPING, 13 ... CLAMP, 20 ... PIPING 
COVER, 21 ... CENTRAL COVER, 2 2L ... LEFT-HAND LOWER COVER, 22R 
... RIGHT-HAND LOWER COVER, 2 3L ... LEFT-HAND UPPER COVER, 2 3R 
... RIGHT-HAND UPPER COVER, 30a, 30b, 30c and 30d ... HYDRAULIC 
PIPING, 31 ... COMMUNICATION HOLE, 3 2 . . . GUIDE ROD , 3 3 ... CONNECTION 
PLATE . 
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[Designation of Document] ABSTRACT 
[Abstract] 

[Problem] To provide a piping structure of a crawler driving 
hydraulic motor, which can decrease a reduction in the strength 
of a vehicle body frame, shorten the exposure length of a 
hydraulic piping to the outside of the vehicle body frame, and 
reduce a damage opportunity due to an external obstacle or the 
like . 

[Means for Resolution] A hydraulic piping (12) to be connected 
from a hydraulic pump (10) arranged within a vehicle body frame 

(1) to crawler driving hydraulic motors (11L and 11R) attached 
toone-end sides of lef t-handandright-handcrawler track frames 

(4L and 4R) on the left-hand and right-hand outsides of the 
vehicle body frame (1) is: extended through a frame rear wall 

(5) constituting the vehicle body frame (1) ; taken out to the 
outside of the vehicle body frame (1) ; and connected to the 
left-hand and right-hand crawler driving hydraulic motors (11L 
and 11R) . A piping cover (2 0) for covering and protecting the 
aforementioned hydraulic piping (12) is arranged between the 
frame rear wall (5) and the left-hand and right-hand crawler 
driving hydraulic motors (11L and 11R) . 

[Selected Drawing] Fig. 2 



